Bifunctional transcriptional properties of YY1 in regulating muscle actin and c-myc gene expression during myogenesis.
Oncogene expression is generally incompatible with terminal cell differentiation as in myogenesis. We present evidence that this incompatibility can be caused in part by the dual activity of a Kruppel-related zinc finger, YY1 (formerly F-ACT1), in differentially regulating oncogene and muscle-specific gene expression. The c-myc and skeletal alpha-actin gene promoters contain YY1 binding sites thought to act either as positive or negative cis-acting elements. Through manipulating the intracellular level of YY1 by treating primary myoblasts with bromodeoxyuridine (BrdU), which inhibited myogenesis and increased the YY1 protein content, or by transfecting YY1 cDNA expression vector, we show that it can simultaneously inhibit and activate expression of the skeletal alpha-actin and c-myc genes, respectively. The transrepression activity of YY1 solely depends on its C-terminal zinc finger region (amino acids 297-407) while its transactivation function requires an additional N-terminal domain (amino acids 1-90) normally masked in the full-length protein. We propose that the high level of YY1 in proliferating myoblasts might serve to maintain c-myc expression and suppress muscle actin expression, which can then be gradually reversed by downregulating YY1 activity toward myogenesis.